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(54) FLUORESCENT SUBSTANCE OF ALKALINE EARTH ALUMINATE AND FLUORESCENT LAMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control lapsing deterioration on changes of luminous color and on 
luminous efficiency during lighting a fluorescent lamp as well as to improve coloring action and the 
efficiency by comprising a specific composition of Ba, Sr, Eu, Mg, Mn, Al and O. 
SOLUTION: A fluorescent substance is represented by a compositional formula, Ba1-x-ySrxEuyMg1- 
zMn2AI10O17. In the formula,(x), (y) and (z), fulfill 0.4<x<0.6, 0.03<y<0.3, 0<z<0.04, respectively. This 
fluorescent substance is obtained by mixing each oxide of Ba, Sr, Mg, Al, Eu and Mn or mixing compounds 
generating readily these oxides at a high temperature so as to make a stoichiometric ratio of this 
compositional formula, and this mixture is charged into a heat-resistant container followed by one or more 
of calcining at 1 200-1 700°C for 2-40 hr in a reductive atmosphere. When this fluorescent substance is used 
as a blue luminous component of the luminous composition of a fluorescent lamp, the lamp which is less in 
lapsing deterioration with high coloring action and high efficiency, can be obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] General formula Alkaline earth aluminate fluorescent substance characterized by what it is expressed with 
Bal-x-y Srx Euy Mgl-z Mnz aluminum 10O17, and is expressed with the number with which x in a formula, and y and 
z fill 0.4<=x<=0.6, 0.03<=y<=0.3, and the conditions that become 0 <=z<=0.04, respectively. 
[Claim 2] The fluorescent lamp characterized by coming to form the fluorescent substance layer of a glass tube wall 
using an alkaline earth aluminate fluorescent substance according to claim 1. 
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CLAIMS 
[Claim(s)] 

[Claim 1] General formula Alkaline earth aluminate fluorescent substance characterized by what it is expressed with 
Bal-x-y Six Euy Mgl-z Mnz aluminum 10O17, and is expressed with the number with which x in a formula, and y and 
z fill 0.4<=x<=0.6, 0.03<=y<=0.3, and the conditions that become 0 <=z<=0.04, respectively. 
[Claim 2] The fluorescent lamp characterized by coming to form the fluorescent substance layer of a glass tube wall 
using an alkaline earth aluminate fluorescent substance according to claim 1. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alkaline earth aluminate fluorescent substance which activated 
with divalent europium (Eu2+), or ******(ed) from divalent europium (Eu2+) and divalent manganese (Mn2+), and 
the three-wave region luminescence mold fluorescent lamp using this fluorescent substance as a fluorescent screen of a 
blue luminescence component. 
[0002] 

[Description of the Prior Art] In recent years, in the field of the fluorescent lamp for general lighting, a three-wave 
region luminescence mold fluorescent lamp (only henceforth a "fluorescent lamp") is developed, and practical use is 
presented. The fluorescent substance used for this fluorescent lamp mixes the red and three sorts of green and blue 
fluorescent substances which have emission spectrum distribution of a narrow-band comparatively at a suitable rate. 
[0003] As for the fluorescent substance used for this fluorescent lamp, alkaline earth chloro phosphate or the barium 
magnesium aluminate of divalent europium (Eu2+) activation is used [ as the oxidization yttrium of trivalent europium 
(Eu3+) activation, and a green fluorescent substance ] as a red fluorescent substance, respectively as a cerium (Ce) and 
the phosphoric acid lanthanum of terbium (Tb) activation, and a blue fluorescent substance. 
[0004] This fluorescent lamp is excellent in the flux of light and both sides of color rendering properties, a general 
color rendering index (Ra) is 84, and the flux of light has realized 1470 lumens (lm) in floor line20 SSEX-N/18 of for 
example, a straight pipe mold fluorescent lamp. Furthermore, the fluorescent lamp which realized general -color- 
rendering-index Ra>=87 came to be used by adding the fluorescent substance of a bluish green color or a bluish green 
color, and deep red to the three above-mentioned sorts of fluorescent substances, and mixing four sorts or five sorts of 
fluorescent substances. Moreover, in JP,5-302082,A, the fluorescent lamp of general-color-rendering-index Ra>=87 
came to be realized by mixing of three sorts of fluorescent substances by specifying the presentation and the 
luminescent color of an Eu2+ activation alkaline earth chloro phosphate fluorescent substance which are a blue 
component. 

[0005] On the other hand, about the fluorescent lamp which used the Eu2+ activation barium magnesium aluminate 
fluorescent substance as a blue component, what raised color rendering properties is put in practical use by ******(i n g) 
Mn2+ to an Eu2+ activation barium magnesium aluminate fluorescent substance. Moreover, it is indicated by by using 
for JP,56-86892,A the fluorescent substance expressed with Bal-x-y Srx Mgp Alq O (1+p+q) / 2 q:Eu2+y (here, it is 
0< x<=0.1, 0.01<=y<=0.4, 0.8<=p<=4.0, and 10<=q<=30) that general -color-rendering-index Ra=89 are realizable. 
[0006] By the way, the fluorescent lamp which used the barium magnesium aluminate fluorescent substance of Eu2+ 
activation as a blue component also had the problem that aging (color shift) of the luminescent color of the fluorescent 
lamp by degradation of a fluorescent substance was large, although the flux of light became high from the fluorescent 
lamp which used the Eu2+ activation alkaline earth chloro phosphate fluorescent substance. The alkaline earth 
aluminate fluorescent substance activated as an approach of solving this problem by Eu2+, or Eu2+ and Mn2+ of the 
presentation restricted extremely Eu3+ activation yttrium oxide the mixing ratio to which (it being hereafter called a 
"YOX red fluorescent substance") and the phosphoric acid lanthanum (henceforth an "LAP green fluorescent 
substance") which ******( e d) by Tb and Ce were restricted - mixing and using it at a rate is proposed by JP,4- 
106187,AorJP,4-106188,A. 

[0007] furthermore, to JP,3-106988,A (Bal-x-y Srx My) 0-a(Mgl-p-q Mnp Znq) O-bAl 203 (M expresses at least one 
sort of elements of Sr and the calcium here) a, bx, y, p, and q in a formula a+3<=b<=4a+ (3/2), a(7/3)-l <=b<=(l 1/9) 
a+ (17/3), Using the fluorescent substance expressed with 0< x<=0.4, 0<=y<=0.4, 0<x+y<=0.4, 0.001<(ap/x) <=0.2, 
0<=q<=0.3, and 0 <=p+q<=0.3 for the same purpose as the above is proposed. 

[0008] However, implementation of a high color rendering and a fluorescent lamp with few [ it is efficient and ] color 
shifts by degradation of the luminescent color with the passage of time is further desired rather than the fluorescent 
lamp using these aluminate fluorescent substances and phosphate fluorescent substances. Although the luminous 



efficiency ,of the aluminate fluorescent substance used from the former as a blue luminescence fluorescent substance for 
high color-rendering-properties fluorescent lamps is also high, and it can make with the comparatively good fluorescent 
lamp of a general color rendering index (Ra) when this is used for a fluorescent lamp When this is used for a 
fluorescent lamp by increasing the addition of Mn in the case of the aluminate fluorescent substance which contains Mn 
as an activator especially, it becomes [ effectiveness (flux of light when emitting the white light) ] low in that case and 
is not desirable to raise the general color rendering index (Ra) of a lamp, although it is possible. So, even if it is in an 
aluminate fluorescent substance, when this is used as a blue luminescence fluorescent substance for high color- 
rendering-properties fluorescent lamps, development of the aluminate fluorescent substance with which the general 
color rendering index (Ra) and luminous efficiency of a lamp can serve as a both more high fluorescent substance is 
desired. 
[0009] 

[Problem(s) to be Solved by the Invention] Then, in the alkaline earth aluminate fluorescent substance of the 
conventional Eu2+ activation or activation of Eu2+ and Mn2+, this invention cancels the above-mentioned fault, 
provides a high color rendering, the efficient and small fluorescent substance of change of the luminescent color under 
fluorescent lamp lighting, and degradation of luminous efficiency with the passage of time, and a list with a fluorescent 
lamp, and presupposes like. 
[0010] 

[Means for Solving the Problem] The result which this invention person etc. examined in the detail further about the 
presentation of the alkaline earth fluorescent substance used for a fluorescent lamp for solution of the above-mentioned 
technical problem, When the fluorescent substance of more presentation fields than the alkaline earth aluminate 
fluorescent substance with which the content of the strontium in the parent of an alkaline earth aluminate fluorescent 
substance (Sr) is used from the former is used as a blue luminescence fluorescent substance for high color-rendering- 
properties fluorescent lamps, Even when not ******(i n g) Mn even if it lessened the amount of activation of Mn of this 
fluorescent substance and, it turned out that higher Ra value and luminous efficiency are shown. Namely, the specified 
quantity permutation of the one section of the barium (Ba) of the alkaline earth aluminate fluorescent substance of the 
Eu2+ activation containing barium (Ba) and magnesium (Mg) is carried out with strontium (Sr). Furthermore, the 
specified quantity permutation of the one section of magnesium (Mg) is carried out with manganese (Mn) if needed. 
The component (Ba+Sr+Eu):(Mg+Mn) component which constitutes a fluorescent substance : The ratio of each 
element of aluminum component is set to 1 : 1 : 10. About the alkaline earth aluminate fluorescent substance which 
activated this by Eu2+ or ******( e d) by Eu2+ and Mn2+ By finding out presenting efficient luminescence and small 
blue luminescence of degradation with the passage of time, and using the mixed fluorescent substance which it comes 
to mix by the predetermined ratio to which this was restricted with the YOX red luminescence fluorescent substance 
and the LAP green luminescence fluorescent substance as a fluorescent screen This invention equipped with the header 
and the following configuration for the above-mentioned technical problem being solved was completed. 
[001 1] (1) General formula Alkaline earth aluminate fluorescent substance characterized by what it is expressed with 
Bal-x-y Srx Euy Mgl-z Mnz aluminum 10O17, and is expressed with the number with which x in a formula, and y and 
z fill 0.4<=x<=0.6, 0.03<=y<=0.3, and the conditions that become 0 <=z<=0.04, respectively. 

(2) General formula Alkaline earth aluminate fluorescent substance characterized by what it is expressed with Bal-x-y 
Srx Euy Mgl-z Mnz aluminum 10O17, and is expressed with the number with which x in a formula, and y and z fill 
0.4< x<=0.6, 0.075<=y<=0.225, and the conditions that become 0 <=z<=0.0225, respectively. 

[0012] (3) Above (1) Or (2) Fluorescent lamp characterized by using the alkaline earth aluminate fluorescent substance 
of a publication as a fluorescent substance layer of a glass tube wall 

(4) The above characterized by using the mixed fluorescent substance which contains the mixing ratio of an alkaline 
earth aluminate fluorescent substance, a YOX red luminescence fluorescent substance, and an LAP green luminescence 
fluorescent substance in 1 :0.5-2. 5:0.3-3.0 as said fluorescent substance layer (3) Fluorescent lamp of a publication. 
[0013] 

[Embodiment of the Invention] The alkaline earth aluminate fluorescent substance of this invention To stoichiometric 
each oxide or the compound which generates these oxides easily at an elevated temperature of Ba, Sr, Mg, aluminum, 
Eu, and Mn Empirical formula Bal-x-y Srx Euy Mgl-z Mnz aluminum 10O17 It mixes at a rate which becomes 
(however, x in a formula, and y and z are the numbers which fulfill 0.4<=x<=0.6, 0.03<=y<=0.3, and the conditions 
that become 0 <=z<=0.04, respectively). By filling up a heat-resistant container and calcinating once or more over 2 - 
40 hours at the temperature of 1200-1700 degrees C in a reducing atmosphere, the alkaline earth aluminate fluorescent 
substance of this invention activated by Eu2+, or Eu2+ and Mn2+ is obtained. 

[0014] In the alkaline earth aluminate fluorescent substance (Bal-x-y Srx Euy Mgl-z Mnz aluminum 10O17) ****** 
(ed) by Eu2+ activation or Eu2+, and Mn2+ of this invention For the purpose achievement of this invention, the 
amount range of the amount of permutations of Sr which permutes a part of Ba (x), the concentration (y) of Eu, and the 
concentration (z) of Mn Although it is desirable that it is in 0.4<=x<=0.6, 0.03<=y<=0.3, and 0<=z<=0.04, respectively 



When this x, and y and z are in 0.4< x<=0.6, 0.075<=y<=0.225, and 0<=z<0.025, respectively, since fewer fluorescent 
substances of change of the luminescent color in the luminescence brightness list of the fluorescent substance obtained 
especially with time are obtained, it is desirable. In addition, since the concentration (y) of Eu in a fluorescent 
substance has the inclination for degradation by the heat in the baking process at the time of fluorescent lamp 
manufacture to become large when this increases, as for the concentration (y value) of Eu, carrying out to 0.3 or less is 
desirable [ concentration ]. 

[0015] When these fluorescent substances are used as a blue luminescence component fluorescent substance of the 
luminescence constituent of a fluorescent lamp, it becomes possible to offer a high color rendering and an efficient 
fluorescent lamp with little degradation with the passage of time from the case where Eu2+ and Mn2+ which are used 
as a blue luminescence fluorescent substance of the conventional fluorescent lamp use an activation barium strontium 
magnesium aluminate fluorescent substance. 

[0016] Drawing 1 is what illustrates the emission spectrum when exciting the Eu2+ activation alkaline earth aluminate 
fluorescent substance of this invention, and the conventional Eu2+ activation alkaline earth aluminate fluorescent 
substance by 253. 7nm ultraviolet rays, respectively. The curves a and b of drawing 1 R> 1 are one example of the 
fluorescent substance of this invention, respectively. As an Eu2+ activation barium strontium magnesium aluminate 
fluorescent substance (Ba0.4 Sr0.5 EuO.l MgAl 10O17) and a blue luminescence fluorescent substance of the 
conventional fluorescent lamp The Eu2+ activation barium magnesium aluminate fluorescent substance (Ba0.9Eu0.1 
MgAl 10O17) currently used is shown. 

[0017] the peak location of luminescence which originates in Eu2+ compared with (the curve a of drawing 1 ), and the 
conventional barium magnesium aluminate fluorescent substance (the curve b of drawing 1 ) by permuting some 
barium of the conventional barium magnesium aluminate fluorescent substance with strontium so that the comparison 
of the curves a and b of drawing 1 may show — a long wave — while moving to a merit side, the luminescence 
reinforcement of 460-600nm becomes large. 

[0018] Moreover, Curve a and Curve b of drawing 2 are the different Eu2+ activation alkaline earth aluminate 
fluorescent substance of this invention, respectively. Are used as the barium strontium magnesium aluminate 
fluorescent substance (Ba0.4 Sr0.5 EuO. 1 MgO.988 MnO.012 aluminum 10O17) which ******( e d) by Eu2+ and Mn2+, 
and a blue luminescence fluorescent substance of the conventional fluorescent lamp. The emission spectrum when 
exciting the barium strontium magnesium aluminate fluorescent substance (Ba0.6 Sr0.3 EuO.l MgO.998 
Mn0.012aluminum 10O17) which ******( e d) by Eu2+ and Mn2+ by 253. 7nm ultraviolet rays, respectively It 
illustrates. 

[0019] So that the comparison of the curves a and b of drawing 2 may show Conventional Eu2+ The barium strontium 
magnesium aluminate fluorescent substance (the curve a of drawing 2 ) which ******( e d) by Eu2+ and Mn2+ of this 
invention compared with the barium strontium magnesium aluminate fluorescent substance (the curve b of drawing 2 ) 
which ******(ed) by Mn2+ and the amount of the permutation by Sr While the peak location of luminescence which 
originates in Eu2+ by making [ many ] it moves to a long wavelength side Although the location of the luminescence 
peak resulting from Mn2+ does not change, since the luminescence reinforcement of 460-600nm becomes large, the 
relative intensity to the peak of luminescence resulting from Eu2+ becomes high. 

[0020] Thus, the peak location of luminescence resulting from Eu2+ moves the alkaline earth aluminate fluorescent 
substance of this invention to a long wavelength side, and the luminescence reinforcement of further 460-600nm 
becomes large. This Eu2+ of this invention, and Mn2+ an activation barium strontium magnesium aluminate 
fluorescent substance The amount of permutations to Mn of Mg Eu2+ and Mn2+ which are used as a blue 
luminescence fluorescent substance of the conventional fluorescent lamp from an activation barium strontium 
magnesium aluminate fluorescent substance at least Or even if this amount of permutations is 0, the thing including the 
luminescence peak which originates in 515nm Mn2+ in the emission spectrum when exciting by 253. 7nm ultraviolet 
rays for which relative intensity of 460-600nm luminescence can be made equivalent is meant. 
[0021] Although the property improvement of the alkaline earth aluminate fluorescent substance ******(ed) by Eu2+ 
or Eu2+, and Mn2+ of this invention being high brightness, controlling decline in the luminous efficiency by heat [ the 
conventional alkaline earth aluminate fluorescent substance / especially ], and reducing fluctuation of the luminescent 
color with time is made By carrying out the section permutation of a part of Ba in fluorescent substance host crystal by 
Sr, since the location of the oxygen in the Ba-0 layer under crystal was stable, the reason is considered. 
[0022] On the other hand, the fluorescent lamp of this invention uses as a blue luminescence fluorescent substance the 
alkaline earth aluminate fluorescent substance ******( e d) by Eu2+ activation or above-mentioned Eu2+, and above- 
mentioned Mn2+ of this invention. To this, for example, the europium activation yttrium oxide fluorescent substance 
shown by Y2-x Eux 03 (however, x is a number which fulfills the conditions of 0.02<=x<=0.1) of red luminescence 
(henceforth a " YOX fluorescent substance"), Lai -y-z Cey Tbz P04 (however) of green luminescence the number with 
which y and z fill the conditions of 0.1<=y<=0.6 and 0.1<=z<=0.3, respectively - it is - the cerium and terbium which 
are shown with a binder the mixed fluorescent substance which mixed the activation phosphoric acid lanthanum 



fluorescent substance (henceforth an "LAP fluorescent substance") by the predetermined quantitative ratio After 
mixing, considering as a fluorescent substance slurry and applying this to the wall of a glass tube, a high color 
rendering and a fluorescent lamp with little degradation can be offered efficient by manufacturing a fluorescent lamp 
by the approach generally learned. Although the mixed weight ratio of the blue luminescence fluorescent substance 
(aluminate fluorescent substance) and red luminescence fluorescent substance (YOX) in the fluorescent lamp of this 
invention, and a green luminescence fluorescent substance (LAP) changes with color temperatures of a request of the 
obtained fluorescent lamp When light is made to emit, in order to present luminescence of the range which can be 
called white A color temperature assumes about 4000-8000K to raise especially whenever [ color rendering ]. blue — 
fluorescent substance:red fluorescent substance: — each mixed weight ratio of a green fluorescent substance that what is 
necessary is just to be in the range of 1 :0.5-2.5:0.3-3.0 It is desirable to consider as the range of 1:0.7-2.0:0.3-3.0 which 
was able to balance the amount of mixing of 3 color fluorescent substance. 

[0023] in addition - although the alkaline earth fluorescent substance of this invention permutes a part of Ba by Sr — 

the amount of permutations of Sr at that time — (— in case a fluorescent lamp is manufactured using this fluorescent 

substance by making x) into increase and the permutation range of 0.4<=x<=0.6, it also has the effectiveness that 

degradation by the heat in a baking process becomes small, and it becomes possible to offer an efficient fluorescent 

lamp. 

[0024] 

[Example] 

(Example 1) 

BaC03 0.4 mol SrC03 0.5 mol Eu 203 0.05 mol 3MgCO(s)3 and Mg2 (OH) 0.245 mol Mn02 0.02 mol gamma type- 
aluminum 203 5.0 mol The A1F3 0.010 (flux) mol above-mentioned raw material was fully mixed, crucible was filled 
up, and the lump of a graphite was further picked up on the raw material, and it calcinated over 24 hours including 
rising-and-falling-temperature time amount at 1450 degrees C of maximum temperatures, having covered and carrying 
out aeration of the mixed gas of nitrogen and a small amount of hydrogen. Subsequently, distribution, washing, 
desiccation, and processing of screen analysis were performed for baking powder, and Eu2+ of an example 1 and 
Mn2+ obtained the barium strontium magnesium aluminate blue luminescence fluorescent substance (Ba0.4 Sr0.5 
EuO. 1 Mg0.98Mn0.02aluminum 10O17) of activation. 

[0025] Thus, a luminescence wavelength peak is 460nm and, as for the luminescent color when exciting the blue 
luminescence fluorescent substance of the acquired example 1 by 253. 7nm ultraviolet rays, the luminescent 
chromaticity point showed blue luminescence of x= 0.143 and y= 0.187. When it excited by 253. 7nm ultraviolet rays 
after heat-treating this blue fluorescent substance for 15 minutes at 650 degrees C of maximum temperatures in the air 
ambient atmosphere and cooling to a room temperature after that, the ratio (brightness maintenance factor at the time of 
heat treatment) of the luminous efficiency after heat treatment to before heat treatment is 98.8%, and was understood 
that the heat-resistant hysteresis nature to baking processing is very good. 

[0026] Next, apply this blue fluorescent substance to a glass bulb inside, and the fluorescent lamp (floor line20S) of 
blue monochrome luminescence is manufactured. After turning this on for 1000 hours, a fluorescent substance is 
removed from the tube wall of a lamp. The luminescent color (X 1 , Y') when exciting by 253. 7nm ultraviolet rays is 
x -0.1 45 and y -0.190. The difference (difference of the luminescent chromaticity by use) of the luminescent 
chromaticity point of a fluorescent substance before and after using this fluorescent substance as a fluorescent screen of 
a lamp was a value with the very small chromaticity difference of deltax=0.002, deltay=0.003, and the fluorescent 
substance before and behind use. 
[0027] 

(Example 1 of a comparison) 

BaC03 0.6 mol SrC03 0.3 mol Eu 203 0.05 mol 3MgCO(s)3 and Mg2 (OH) 0.245 mol Mn02 0.02 mol gamma type- 
aluminum 203 5.0 mol It is made to be the same as that of the blue luminescence fluorescent substance of an example 
1 except having used the above-mentioned raw material as an A1F3 0.010 (flux) mol fluorescent substance raw 
material. Eu2+ and Mn2+ of the example 1 of a comparison obtained the activation barium strontium magnesium 
aluminate blue luminescence fluorescent substance (Ba0.6 Sr0.3Eu0.1 Mg0.98Mn0.02aluminum 10O17). 
[0028] Thus, a luminescence wavelength peak is 450nm and, as for the luminescent color when exciting the blue 
luminescence fluorescent substance of the acquired example 1 of a comparison by 253. 7nm ultraviolet rays, the 
luminescent chromaticity point showed blue luminescence of x= 0.144 and y= 0.153. When asked for the ratio 
(brightness maintenance factor at the time of heat treatment) of the luminous efficiency after heat treatment to before 
heat treatment when heat-treating this fluorescent substance like an example 1, it was 85.5% and the heat-resistant 
hysteresis nature to baking processing was bad. 

[0029] The fluorescent lamp (floor line20S) of blue monochrome luminescence is manufactured like an example 1 
further again using this blue fluorescent substance. After switching on the light like an example 1 for 1000 hours, a 
fluorescent substance is removed from the tube wall of a lamp. The luminescent color (X', Y') when exciting by 



253. 7nm ultraviolet rays was x'=0.145 and y-0.155, and the differences (deltax, delta y) of the luminescent 
chromaticity point of a fluorescent substance before and after using this fluorescent substance as a lamp were 
deltaxKI.001 and deltay=0.002. 

[0030] To Table 1 and 2, the fluorescent substance presentation of the blue luminescence fluorescent substance of an 
example 1 and the example 1 of a comparison, and the luminescent color (an emission peak wavelength and a 
luminescent chromaticity point ** color (x y) — ) of said fluorescent substance The ratio of the luminous efficiency after 
heat treatment to before heat treatment (brightness maintenance factor at the time of heat treatment), After carrying out 
lighting use of the fluorescent lamp using this fluorescent substance as a fluorescent screen of a lamp for 1000 hours, 
Luminescent chromaticity point [ of a fluorescent substance ] ** (x 1 , y') which exfoliated and collected fluorescent 
screens and the difference of the luminescent chromaticity of a fluorescent substance before and after using it as a 
fluorescent screen of a lamp (deltax, delta y), i.e., the difference of the luminescent chromaticity by use, (**-**) were 
shown, respectively. 

[003 1] (Examples 2-28) Eu2+ of examples 2-28 and Mn2+ manufactured the barium strontium magnesium aluminate 
blue luminescence fluorescent substance of activation like the blue luminescence fluorescent substance of an example 1 
except having mixed so that it might become each presentation which showed each fluorescent substance raw material 
of an example 1 in Table 1 and 2. Thus, the luminescent color {emission peak wavelength when exciting the 
presentations of each obtained blue luminescence fluorescent substance of examples 2-28, and these fluorescent 
substances by 253. 7nm ultraviolet rays, The time of heat-treating luminescent chromaticity point **(x y)} and these 
fluorescent substances like an example 1, The ratio of the luminous efficiency after heat treatment to before heat 
treatment (brightness maintenance factor at the time of heat treatment), The fluorescent lamp (floor line20S) of blue 
monochrome luminescence is manufactured like an example 1 using each of these blue fluorescent substances, 
respectively. After switching on the light like an example 1 for 1000 hours, a fluorescent substance is removed from the 
tube wall of a lamp, luminescent chromaticity [ of the fluorescent substance when exciting by 253. 7nm ultraviolet 
rays ] ** {the luminescent chromaticity point after use (X 1 , Y')}, and the difference (deltax, delta y) of the luminescent 
chromaticity of the fluorescent substance by use « that is, (**-**), it was shown in Table 1 and 2 > respectively. 
[0032] 

Table 1] 
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0.002 


0.003 




B&q. usSPcx iisElla iHSa. 3©Jha ottAIicOit 


460 


0.T46 


0.171 


98.4 


0.1 H7 


0.174 


0.001 


0.003 




Bfaa ii©Sl\x n^Bia iHga oeeftla oiaAlicOi7 


<J60 


0.144 


0.153 


97.8 


0.145 


0.156 


0.001 


0.003 


*Jfcfl12 




460 


0.143 


0.138 


99.0 


0.145 


0.141 


0.002 


0.003 


£g»0M3 


B&a usSr<x ilfet 99r?Mkx oosAlioOi7 


460 


0.143 


0.116 


96.9 


0.H4 


0.121 


0.001 


0.003 




BQa i*Sfo i^Bjq. iflgAlidOrr 


460 


0.145 


0.104 


95.5 


0.146 


0.106 


0.001 


0.002 




Ifea sSTo iJSHa iHgcx otJ^o. aa*Alic0i7 


455 


0.144 


0.202 


97.9 | 


0.146 


0.206 


0.002 


0.004 



[0033] 
[Table 2] 



N o. 


» ft » * * 


<ommm 

mm 


JB*&flt 

«2» 




« * * Ifl * 


* ft ft 


(no) 




- X 


y 




y ' 


O X 


■ A o 

A 7 




E&a sSTb. i&kx iHga ^Jfoa obAIioOit 


455 


0,144 


0. 179 


99:1 


0.146 


0.163 


0.002 


0.0O4 


**«17 


BQa sSftx iiEUa iHga eeafta oitAIicOit 


455 


0, 144 


0.165 


98.5 


0.145 


0.168 


0.001 


0.003 


*ft#|18 


Bbcl sSra «B*i iHQo. weJ^Vx 012AI10O17 


455 


0.145 


0.149 


97.9 


0.147 


0.152 


0.002 


0.003 


**H19 


Eba sSTa >H&a w^^a aooAl * c£tt 


455 


0,145 


0.134 


97.2 


0.146 


0,136 


0,001 


0.002 


**#*20 


Baa bSPq uEUki iHga oovHla oo3Alic£i7 


455 


0.146 


0.1 1 


98.4 


0*148 


0.113 


0,002 


0.003 




B3a sSPa uEUa iHg£L<icOi7 


460 




0 102 

w.» P Ul 


96.9 


0.147 


0. 1Q4 


0,002 


0,002 


ittt«22 


Baa sSna ©Bla iHga bt^HVi cxesAIicOit 


460 




O 211' 


97.5 


0.148 


0. 21 6 


0.001 


0.002 


■sums 


BSa sSTcx «EUa iHga 9«fca ohAIicOit 


460 


0 147 




98. 2 


0.148 


0.205 


0.001 


0.002 




Bba sSTa ©BUa iM&* eeafra cnyAlicOiy 


450 


0.147" 


0.187 


97.9 


0. 1 48 


0.189 


0.001 


0.002 


**W25 


Baa aSTa «BUa iHSa s>*Jfaa oiaAlicOiT 


460 


0,148 


0.172 


97. 8 


0.149 


0.174 


0.001 


0.002 


**fc«26 


Baa sS^a ©BUa itifr. 9»zfra oooAIicOit 


460 


0.147 


0.156 


97.2 


0,148 


0.158 


0.001 


0.002 


*»«27 


BSa 3^a *EUa iPfea sstWVi oQsAlidOi7 




0.146 


0.-137 


97.6 


0.147 


0.139 


0.001 


0.002 


Htl #128 


B9a eEUa ,HgAl,dOi 7 


460 


0.146 


0.128 


97.1 


O.J 47 


0,13 


0.001 


0.002 


i 


B&a <sSTa sBUa iMga 9sfta ccAItcPit 


450 


0.144 


0.153 


85.5 


0.145 


0.155 


0.001 


0.002 



[0034] The barium strontium magnesium aluminate blue luminescence fluorescent substance (Ba0.4 Sr0.5 EuO.l 
Mg0.98Mn0.02aluminum 10O17) of activation of Eu2+ of an example 1, and Mn2+ 30.6 % of the weight, (Example 
29) an empirical formula — Y1.92E0.08O3 it is — a YOX red luminescence fluorescent substance 37.2% of the weight 
an empirical formula - La0.55Ce0.30Tb0.15PO4 it is - 32.2 % of the weight for an LAP green luminescence 
fluorescent substance It fully mixed with the lacquer of a nitrocellulose to butyl acetate, and the fluorescent substance 
slurry was produced, and after applying to the glass tube and drying, the three-wave fluorescent lamp (floor line20S) 
which is color temperature 5000K of an example 29 was manufactured by the usual approach. Thus, the initial property 
of the obtained fluorescent lamp was 99.5 in the relative value when setting the lamp light bundle of the fluorescent 
lamp of the following example 2 of a comparison to 100, and the average color-rendering-properties characteristic Ra 
was 90.1 (Table 3). 

[0035] (Example 2 of a comparison) For a comparison Replace with the blue fluorescent substance of the above- 
mentioned example 1 as a blue fluorescent substance, and Eu2+ and Mn2+ of the example 1 of a comparison use an 
activation barium strontium magnesium aluminate blue luminescence fluorescent substance (Ba0.6 Sr0.3 EuO.l 
Mg0.98Mn0.02aluminum 10O17). The three-wave fluorescent lamp (floor line20S) of the example 2 of a comparison 
as well as the three-wave fluorescent lamp of the above-mentioned example 29 was manufactured except having 
considered the mixed weight ratio of each color fluorescent substance as the passage of Table 3. The relative value of 
the flux of light and the average color-rendering-properties characteristic Ra immediately after lighting of the three- 
wave fluorescent lamp of these examples 29 and the example 2 of a comparison were shown in Table 3. 
[0036] (Examples 30-56) The three-wave fluorescent lamp of examples 30-56 as well as the fluorescent lamp of an 
example 29 was manufactured except having used the mixed fluorescent substance which mixed each blue 
luminescence fluorescent substance of examples 2-28, the LAP green luminescence fluorescent substance used in the 
example 29, and the YOX red luminescence fluorescent substance again by the mixed weight ratio shown in Table 2, 
respectively. The relative value of the flux of light immediately after lighting of each obtained fluorescent lamp and the 
average color-rendering-properties characteristic Ra were measured, and it was shown in Table 3. 
[0037] 
[Table 3] 



mm 




3fe £ 


(Ra) 




YOX 


LAP 




30.6 


37.2 


32.2 


99.5 


90.1 


-mm 


29-3 


36.9 


33.8 


100.4 


90.4 


mm 


28-3 


36.1 


35.6 


100.7 


90.4 


mm 


27.3 


35.2 


37.5 


101.0 


89.9 




26.1 


34.2 


39.7 


101 .3 


89-2 




26.0 


33.5 


40.5 


101 .0 


88.7 


nuns 


32.4 


39.U 


28.2 


99.1 


89-5 




31.1 


37.8 


31.1 


100.0 


89.6 




30.1 


37.0 


32.9 


100.3 


89.9 


*ftfl38 


28.9 


36.1 


35.0 


100.9 


89.9 


SU6W39 


28.0 


35.1 


36.9 


100.9 


89.5 


mm 


26.9 


34.4 


38.7 


101.4 


89.2 


mm^ 


25.6 


33-5 


40.9 


101.9 


88.3 




24.7 


32.9 


42.4 


102.0 


87.6 


mm 


31. 4 


38.5 


30.1 


99.4 


89.6 


mm 


30.0 


36,9 


33.1 


99.8 


89.7 




28.8 


36.2 


35-0 


100.4 


89.7 




27-9 


35.3 


36.8 


100.6 


89.4 




26.7 


34.6 


38.7 


101.3 


88.9 


*Jfe«U8 


3.7 


33.4 


40.9 


101.2 


87.8 




S.I 


33.0 


41.9 


101.5 


87.3 


mm 


32,6 


39.0 


28.4 


99-0 


89-7 




31.4 


38.4 


30.2 


99.6 


90.2 


mm* 


30.4 


37.4 


32.2 


10O.O 


90.6 




29.3 


36.6 


34.1 


10O.3 


90.9 




28.0 


35-8 


36.2 


100.9 


90.7 




! 26.8 


34.8 


38.4 


101.4 


90.2 




26.il 


34.3 


39.3 


101.3 


89.8 




I 26.6 


35.6 


37.8 


100.0 


88.6 



[0038] As compared with the fluorescent lamp of the example 2 of a comparison which used the blue fluorescent 
substance of the same europium concentration, the fluorescent lamp (examples 29-56) of the flux of light of this 
invention was almost the same, its average color-rendering-properties characteristic (Ra) was improving, color 
rendering properties have been improved more, or the average color-rendering-properties characteristic (Ra) was 
almost equivalent, the flux of light was improving, and luminous efficiency has been improved so that clearly from 
Table 3. Especially, as compared with the fluorescent lamp of the example 2 of a comparison, the flux of light and the 
average color-rendering-properties characteristic of both the fluorescent lamps of examples 30-34, examples 36-40, 
examples 45-47, and examples 52-56 were improving, and both color rendering properties and luminous efficiency 
have been improved. 

[0039] Moreover, although not illustrated in front Naka, it was checked that degradation with the passage of time 
according [ the fluorescent lamp of examples 29-56 ] to continuation lighting compared with the example 2 of a 
comparison is also improved. Also in these, the degree of an improvement of degradation with the passage of time 
under fluorescent lamp lighting of examples 29-33, examples 36-41, examples 44-48, and examples 51-55 was size 
[ especially / the fluorescent lamp of the example 2 of a comparison and an example 34, an example 35, an example 42 
an example 43, an example 49, an example 50, and an example 56 ]. 

[0040] Further Each blue luminescence fluorescent substance of examples 1-28 and the example 1 of a comparison, 
(Examples 57-84, example 3 of a comparison) It is made to be the same as that of the fluorescent lamp of an example 
29 except using for a YOX red luminescence fluorescent substance list the mixed fluorescent substance which comes to 
mix an LAP green luminescence fluorescent substance by the weight ratio indicated to Table 4, respectively as a 
fluorescent screen. The three-wave fluorescent lamp of color temperature 6500K of examples 57-84 and the example 3 
of a comparison (floor line20S) was manufactured. Thus, about the obtained fluorescent lamp, the result of having 
measured the initial flux of light (relative value) and the average color rendering characteristic (Ra) immediately after 
lighting was shown in Table 4. 
[0041] 



[Table 4] . 



(mm) 






mam 




#fe$»fe<* 








1 jUl.H 


YOX 


32.6 


LAP ! 


26.0 


99.3 


90.2 


&S60E8 


" 2 j 39.8 


tf 


32.1 


ft 


28.1 


100.5 


91.0 




" 3138.4 


t* 


31.0 


ft 


30.6 


101.0 


91.8 


HfcW60 


" 4137.1 


tt 


29.7 


tf 


33.2 


101.4 


92.2 




" 5|B-5 




28.3 


tt 


36.2 


101.8 


81.5 




" 6| 5-2 




37.5 


tt 


37.3 


101 .4 


90.9 




* 7 i 43.7 


t/ 


35.6 


tf 


20.7 


96.8 


86.5 




» 6 I 42.0 


tf 


33.5 


tr 


24.5 


100.0 


88.8 




" 9 I 40.7 


rt 


32.U 


tt 


26.9 


100.3 


90.1 




" 10 i 39.1 


tf 


31.2 


ft 


29.7 


101.2 


90.9 


30fc«67 


» 11 I 37.9 


tf 


29.7 


ft 


32.4 


101.2 


91.5 


XSfctttt 


» 12 1 36.5 


tt 


28.7 


tt 


34.8 


101.8 


91.4 




" 13 I 34.8 


tt 


27.6 


tt 


37.6 


102.5 


90.5 




" 14! 33.6 


n 


26.7 


tt 


39.7 


102.7 


89.4 




* i5jie.» 


tt 


34.4 


tf 


23.2 


99.2 


88.1 


*»W72 


* 16iU0.5 


ft 


32.2 


ft 


27.3 


100,0 


90.2 




* 17 j 39-1 


tt 


31.2 


ft 


29.7 


100.6 


90.9 


*fc«74 


" 18j37.9 


tt 


29.9 


ft 


32.2 


100.8 


91.5 


**fcW75 


* 19 136.3 


» 


29.0 


ft 


34.7 


101.7 


91.2 


*»W76 


* 20 | 34.9 


tt 


27.2 


tt 


37.9 


101.7 


89.9 




* 21 j 


tt 


26.7 


ft 


39.1 


102.1 


89.1 


ssiswra 


* 22jU4,0 


ft 


35.0 


tf 


21.0 


98.7 


87.4 




" 23 ! 


tt 


34.2 


tf 


23.3 


99.6 


88.9 






ft 


32.6 


tf 


= 26.1 


100.0 


90.6 




» 25 |39.7 


tt 


31.7 


tt 


|28.6 


100.5 


[ 91.8 


30fcfl82 


* 26 138.0 


tt 


30.6 


tt 


131.4 


101.2 


92.5 




» 27 1 36.4 


tt 


29.3 


tt 


I34.3 


| 101.9 


92.6 


*ifefl8U 


* 28 | 35.9 


» \ 28.5 


tt 


I 35.6 


101 .B 


92.1 


it««2 


JttMfl 1 |36.2 


* I 30.2 


tt 


I33.6 


100.0 


89.9 



[0042] As compared with the fluorescent lamp of the example 3 of a comparison which used the blue fluorescent 
substance of the europium concentration with the same fluorescent lamp (examples 57-84) of this invention, the flux of 
light was almost the same, and the average color-rendering-properties characteristic (Ra) was improving, color 
rendering properties have been improved more, or the average color-rendering-properties characteristic (Ra) was 
almost equivalent, the flux of light was improving, and luminous efficiency has been improved so that clearly from 
Table 4. Especially, as compared with the fluorescent lamp of the example 3 of a comparison, the flux of light and the 
average color-rendering-properties characteristic Ra of both the fluorescent lamps of examples 58-62, examples 65-69, 
examples 72-76, and examples 80-84 improved, and both color rendering properties and luminous efficiency have been 
improved. 

[0043] (An example 85, example 4 of a comparison) The blue fluorescent substance (Ba0.3 Sr0.5 
Eu0.2Mg0.98Mn0.02aluminum 10O17) of an example 85 and the blue fluorescent substance (Ba0.7 SrO.l Eu0.2 
MgO.986 MnO.014 aluminum 10O17) of the example 4 of a comparison were manufactured like the example 1. Thus, 
presentation [ of the blue fluorescent substance of the acquired example 85 and the example 4 of a comparison ], 
emission-peak-wavelength, and luminescent chromaticity ** (x y) was shown in Table 5. 
[0044] Next, the blue fluorescent substance of an example 85 and the blue fluorescent substance (said fluorescent 
substance presentation, the emission peak wavelength, and the luminescent chromaticity point were shown in Table 5) 
of the example 4 of a comparison were mixed with the YOX red fluorescent substance and the LAP green fluorescent 
substance at a mixed rate shown in Table 6, the mixed fluorescent substance was prepared, and the three-wave region 
luminescence form fluorescent lamp of color temperature 5000K and floor line20S was produced about the fluorescent 
substance of an example 85 and the example 4 of a comparison like the example 29. About each obtained fluorescent 
lamp, the initial flux of light (relative value) and the average color rendering characteristic (Ra) of the mixed rate (% of 
the weight) of each color fluorescent substance used as a fluorescent screen and the obtained fluorescent lamp were 
measured, and the result was shown in Table 6. 



0045] . 
Table 5] 



- 


* 6 ft 3£ 


ft 


3fc 


ft 


N o. 


ft £ # • ta & 


c — y 








(Ml) 


X 


y 


*ft*57 


Baa sSTtoi *Qfci ^ga «Hla oaAlidOiT 


460 


0.1 12 


0.222 


ItttM 3 


B&a tST^ afllkx Jfea «*HTq, qhJUicOit 


455 


0.142 


0.169 



[0046] 
Table 61 


Ho. 


ft ft 5 > 7 




(ffiftttt) 


ttft 

(Ra) 


Wfeft#<* 




e&ft*<* 




ft**32.2 


YOX 
39.4 


LAP 
2fl,4 


100.3 


92.1 


itttft) 3 


ftft<*26.0 


YOX 
35.9 


LAP 
36.1 


100.0 


69.1 



[0047] As compared with the fluorescent lamp of the example 4 of a comparison which used the blue fluorescent 
substance of the europium concentration with the same fluorescent lamp of this invention of an example 85, the 
average color-rendering-properties characteristic (Ra) of the flux of light was improving highly, and both color 
rendering properties and luminous efficiency have been improved more so that clearly from Table 6. 
[0048] 

[Effect of the Invention] The peak location of luminescence which originates in europium in the emission spectrum 
when exciting conventional Eu and conventional Mn by 253. 7nm ultraviolet rays by adopting the above-mentioned 
configuration compared with the alkaline earth aluminate fluorescent substance of a with moves this invention to a long 
wavelength side. When the luminescence reinforcement of further 460-600nm becomes large and used it as a 
fluorescent substance of the blue luminescence component of a three-wave fluorescent lamp especially, the high color 
rendering and the efficient three-wave region luminescence form fluorescent lamp with little change of the luminescent 
color under lamp lighting and degradation with the passage of time could be offered. 

[Translation done ] 
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4 

^**-ffc*«ttWK«UK«Bai-,., Sr, Euy Mg 
i-z Mn, AlioOn ((It, 5S+?)x, yMfzifi* 
tl?tl0. 42x20. 6. 0. 032y20. 3BXf 

0 0-17 0 0'C^JKT2~4 omm*VX 1 UltUi 

« Lfc*«HB<o7y^ ±»7^ $ ynts3»# ^ 

10 [00 14] *^<50Eu2MtrStt<{iEu2 + kMn 
2t k V&m&ZtVkTMll V±M7fr$ 
(Bai-j-y Sr, Euy Mgi-, Mn, AI10O17) 
fcfcWC. #^<3B«jtl^;fciMdi. Ba<7)-3?£ 
Wfctl> S r<7)W&t ( x ) . E ucoigjg ( y ) fttfM 
nc0«S (z) <0JUB5ffltts -en^fLO. 4^xg0. 
6, 0. 03^yS0. 3MOSzgO. 0 4fcft& 

w»ju#, ;«x, yat^z^n-eno. 4< 

xS0. 6. 0. 075SyS0. 225S.t/ r 0Sz< 

0.025 izhm. mz. nbtit&imnwmte 

^ti^x-ntu\ ^**+^Euojfus 
(y) « s m^-ti-fk, ffi^yr^t^o^-^y 

T\ EuOjUS (yffl) {±0. 3JaTk"T40*«a4L 

[0015] dti^^^fr^ffi^^yros^a^fe 
yy?m%mM%fttix®.mtix^&Eu*\ 

Mn^Mti&V) ^A • xhnyf^A • V^>">A 
30 7^S yKS^3t*^^ffl Lfc%& J: 0 . s ffixft 
*T\ ^M^-f^-'SrV^^yT-S-tlfti-SClk 
*^TIgk=Sr-5. 

[00163 01 (i+SffiBOE u2*ft?S7/Mr U±3H7 

vBa»*»avfi!5fw)E u 2+ ftvS7/^ y ±«7 

*5 Vi^m^^ 5 3.7 nmnmtmX 

1 WltlaMb U**Lf'iMs5EW5»**0 1 MTft 

Eu^ftYgAU >>A ■ Xhoyf-^A ■ 
AT^*>i?tS^3t* (Bao.4 Sro.n Euo.i Mg 
40 A 1 loOn ) &t/fi£fccO!gft9 y7c7)Wfe»*«**k 
LTfieffl^tLTV^Eu^^tlg^'y^A • -7i/^i^>>A 
7n-$y®i&3£5fcft (Bao.9 Euo. 1 MgA 1 
10 On) KOVvC^L>tk<9T'&£. 
[ 0 0 1 7 ] H 1 d0lttlllaaVbOJttS*»4)*)*>4 X O 

<50A'y ^Aco-aSr^. h ATSftt S ; k t <* 
->x (I3i^fltla) , {^(oAyw.?^^ 
7*sy|Jttt!t#* (01<Olft»b) tCjt^TEu2*(C 
i8Bti«3^t-^{il*«, **«ffl^Urri»kk 
50 fcfc, 4 6 0~6 0 0nmO«}|£aME*«*><«:*. 
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[oo i si *fc, mnma&vm&btt* *ti* *mm®thwm®&m<%zixz>tf, ze>m& 

tl*m<r>mE u *'#*S7/Mr U±ST^5 yg?J§S it. B a<0-gff£ S r T'glWf S 

Eu*»kMn**kT*MaLfc/<'J*>A- ifctCk 1 ), ttA+£titt*Ba-O«rt0lHfttf)fflai 

a 0 .4 Sro.s Euo.i Mgo. 988 Mno.012 A 1 10O [ 0 0 2 2 ] — #fCT<o&3E7>r{i±K^#?&Hfl 

1 7 ) fttf flfcfeOflBfc? yr^WfefB^Tfefr t izm OEu * ♦ffiSXttE u *♦ b M n 2 + 1 TftftS SflfcT^ 

&h.TV*4. EuJ'fcMn^fcT^ttvgU^s'U^A- ;* U±«7Vl-$ >«S*#*S:*fcJfe3fca3fcfr4: U d 

XbnyfW • 7/*i/'7A7;^/'IS» (B iHcW£K*fe«3C<OY2-i Eu, 0 3 ({1U xli 

ao.e Sro.s Euo.i Mgo.998 Mno.oi2AlioO 0. 02SxgO. 1 W^ff fciHrtrfSTC** ) 
17 ) *^flWl2 5 3 . 7 n m<0JU1>»-CjaiieLfce<0 10 flSi-P t'^^ftffilWb'f * h '^AtM (OT, 

J6M£X^W^«SrrS«»»Tft4. fYOX»j fc^o) t, »fe»3lW)L ai- ri C 

[00 1 9] m2co&$kaRlfb<7)ltm*t>bfr&£o e» Tbz POt (ffiU yRUzM^tl^flO . 1 £ 

«*£OEu2*&7jrMn2*T-ft-(+vSL/c^' , J'7A • X ySO. 6 WO. ISzSO. 3«5*ft*jftttWC 
hoyf^A • ^^y^A^S yW&Wm (02 ) T'*$ftl>-te 'j ^A&Tjf-r^b'^A^tSPK^ 

<Ott&b) Ktt^+JttB^Eu^a^Mn'-rtWiSU V^>«3fe* (J*IT r LAPffi3fc#J b\^ ) tm$L 

-?<0®.mi%bt>%^i>c?)<7). a 6 0~6 0 0nm<7) 20 «3t5yr*««-C*i. *3WB^a3fc9yrfc:*J{t& 

iztt ixntomutom <%i. & (vox) t»&stmtm (lap) 

[0020] doi: a t. *jftna7A'* u±mt^5 mtmhtitz^yyrco^mco&mzi. -oxmtch 

tfc£ffl£&» Us 5 fc(C4 6 0-6 0 0 n mco&mg fcfctt. : : 

*9cS<*4. i«Oii:fi*^BB(55Eu2\ Mn^M Sfttfctf, 1 : 0. 5-2. 5: 0. 3-3. OOleffl 

vgA'ij -7A • x h ay^A • v^^^AT^S VK fcftfitfA< , If taH-feJS £(ife*SJg* f 4 0 0 

*«3t#(is «*«7^/«tM»t LT 0-8 0 0 0KS«*«JgLT, 3fi9t3C*^*6»« 

ftffiSflSEu^ Mn^^WgA'tJ^A • Xhnyf- A'^y^tft*:. 1 :0. 7-2. 0:0. 3 — 3. 

»7A • -7^*^AT/PS>'l!*«3KftJ:»3s MgOM 30 OO&fflfc-fS^fcJ&W* U\ 

n AuoaraUb&^^r < T t . & * Utt £ 0 T [ 0 0 2 3 ] . *Wft<r>T!VJS 'J ±B»**li B a 

*)-5T i . 2 5 3. 7 nm»«fl*Tra8Lfcl*nJ63e S rTWHT * cOB^OS r<7)B$4 

X^?WMC^T5l5nm^Mn 2 HCj|gH1^?Be (x)£iMU 0. 4^xg0. 6cr>WMiWb1-&Z. 

v—7%-kts4 6o~~6oonmco%it<7)m , &mzm btzz->x. z<mftmm^T%m>7ZW£t& 

mzt&zbtfx-z&ztzjiM-tz. m. >yxntz}$\timz£&%{ttf'bz < 

[0021] *&Bj^Eu* t XtiEu* t iMn**fcT'£ i^iJUtfU »»*4«3e7yr*SflW4ifc 

X\ ft*C0TJU* U ±mT)V 5 y|»Bffiil£*ICtt^.Tlt [0024] 

tzmzx&mMQw&Tsmi. m&&ffi&n* immi 
mmmi > 



BaC03 


0. 


4 


mo 1 


SrCOa 


0. 


5 


mo 1 


EU2 03 


0. 


0 5 


mo 1 


3MgC03 - IVlg(OH)2 


0. 


245 


mo 1 


IVlnOa 


0. 


02 


mo 1 


r^-fT-A 1 2 O3 


5. 


0 


mo 1 


A 1 F 3 (y?v?x) 


0. 


0 1 0 


m 0 1 



Mmmz+ttizmt; l . tm&em i . $ & chub*) s$ 2r^T 2 4 wa*»»t t«« ut . jx^t. ^^ir^- 



*i">i7^5 yW&n&%.m.lffi ( B ao. 4 S r 
0.6 Euo.i Mgo.98Mno. 02A 1 10O17 ) 

[0025] zcox 0 c LTf»fcnotw 1 m&tm. 

mi 2 5 3. 7 n mOXfttrCMijB l£W*0&ft€ 
<±. «3iaft*t-^*t4 6 0 nmt. JfcfcfiBMWx- 
0. 143. y = 0. 18 7*3#fe»#fc*W:. £<?) 
#fiat3t**S«»l»l+T*KaK6 5 0°CT1 5# 
*<0«US8a4rJ#aLfcafc2 5 3 . 7 n 

fiwjfcjawwjw ( flMsmorattt* > i± 9 8 . 10 

BaC03 
S r CO3 
E U2 O3 

3MgC0 3 • Mg (OH) 2 
MnOa 

rt-iT-A I2 O3 

A1F3 (777^) 

♦fef&ftStttft t RHMc LXitmi 1 <3E u M n 

5 fK«WfiJS3tefflKK (Bao.e Sro.3 Euo.i M 
go.98Mno.02A 1 10O17 ) 

[ 0 0 2 8 ] £<0 J: 3 LTfffcJttfiW 1 ^HrfcSS:^ 

2 5 3. 7 n mOJSJMrCHifi t fclfrOfcJfcfc 
Ji. $BEK*t-?a*4 5 0 nmt', «3tfe*jfc&*x = 
0. 144, y = 0. 1 5 3W»feSS*«r*Ufc. £0 

[0 0 29] SfcfcSfc. iOWfcSbfettifflWCSat 
W 1 1 R«M= UT#fi*fiJBI6«»3l£9 ( F L 2 0 

s ) tieftu n«wi t nmizix i o o omm 
iwk. mffltzjyrw'wmfrhmtfi. 253. 7 

n moaKMRTfiiiB U: t S 0?B£fe ( X ' , Y • ) (4 
x' =0. 145. y' =0. 1 5 5T&-5T, 

feJS£<7)H (Ax, Ay)liAx=0. 001. Ay = 
0. 0 0 2t'ib-5fv:„ 

[ o o 3 o ] * i m/mizm&M 1 strttsw 1 on 

<»3fctf-?tt*L JfcfefiKjSKDfe (x. y) . W 
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* [0026] at:, znimmitmifjzxji'fftm 

CWSL, ( F L 2 0 S ) 

HBSU 1 0 OOMHAJTLfctt. 
5<7«)WM»fcl9tfU 2 5 3. 7nm<3£fl*raiig 
Lstt^tfO^fe (X' , Y" ) tlx" =0. 14 5. 
y" =0. 19 0T'£>>9. £<0S«*£9y7<0fi*ll 

(ttffl(cJ:*fft3fef&K<0il) fiAx = 0. 0 0 2. Ay 
= 0 . 0 0 3 b . ^I9«tfc»t i9tJtft<0feKJbWS 

[0027] 



0. 6 
0. 3 
0. 05 
0. 245 
0. 02 
5. 0 
0. 010 



mo 1 

mo 1 

m o 1 

mo 1 

mo 1 

mo 1 

mo 1 



xftyyrz i o o ommsmm L£&. &%m*m 
ixmiKmmcomt&j&ti® u* , y' ) . a 
x/yyrmmt Lxm?&mmzmmm<?> 

%%&%C)m (Ax. Ay) . BP t>miZ X If&t&SL 
com (©-(D) ZZtlfftjjkLfc. 

[0031] (mm2^2 8) mmicr>%%mm 
mm i &vm 2 iz^ u^m t <t ? izm$ m 

2~2 80>Eu*\ Mn'^gWA'iJW.Xhoy 

JtLfc. £CDi-5fcL-Cf#7t. **W2-~2 8<D4HN& 
£*l&*)l8fcttS: 2 5 3. 7nra» 

m<X> ( x. y ) ) . Cft^ibfcttfcllMffl 1 tn« 
»£<DJt$ (J&WIftOWl&ttt*) . £*i&«0*W 

(FL20S) Sr-e/i-fixiSiL. gftMi 

fclsittttT 1 0 0 OBflSUWTLfcfcs MS^yr 
«WbM>IWU 2 5 3. 7nmOm»T«SL7t 

t § otbtttofBt&s© { m®m%&9bn 

( X' , Y ' ) > . at^iOTfcJ: 4«3K»«>563tfeK«0 
H (Ax, Ay) , IP*> (©-®) Sr-en-fil«lft^ 
*2fc7SUt. 

[0032] 

[Hi ] 
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9 1 0 



N o . 


» ft » * * 


*>m&m 


«2>> 


«2>-(D) 


* * tfc U A 
m 7C w m n 


» * ft 


Crm) 


ft«ftttA(0> 


z 


7 


(%) 


x ' 


J ' 


ax 


A 7 


eti mt « 

fkmfn 1 


B&a uSTu *BUa >Hga 9^%1gl oaAlicOnT 


060 


0.143 


0.187 


OA 0 


0.145 


0.190 


0.002 


0.003 




iiSt*D. gBfa I^^Q gBg^fao OITAXldOlT 


460 


0.145 


0.176 


Of. I 


0.147 


0.179 


0.O02 


0.003 


HSW 3 


^fto iSCa. gBlg tH&i uwAki oizAlic^iv 


U60 


0.145 


0.161 


OK A 


0.146 


0.163 


0.001 


0.002 


4M 4k at li 


B&a gP^Va. tHS 01 99qH3q oobA1i^3*t 


460 


0.144 


0.145 




0.1 us 


0.147 


0.001 


0.002. 


MM 5 


fty» u&TVi. p^Vi lHgci. frfrr^fao oosAIioQit 


H6Q 


0.146 


0.124 




0.1 U7 


0.126 


0.001 


0.002 




Baa uSTa sBici i(^A1ic0it 


H60 


0.1 M5 


0.114 




0,146 


0.116 


0.001 


0.002 


7 


BSa o&a -Jiia. iH&i srnMkx ozsAIicOit 


U60 


0.145 


0.216 


no £ 


0.146 


0.219 


0.001 


0.003 


rtr4lt M a 


BSLa mSTq uJSUa iKgCL OT-sHla oasAlic£i7 


i*60 


0.145 


0.200 


oft 0 
yo.y 


0.146 


0.204 


0.001 


0.004 


9 


Bfaa vsSlVx msBJul iHga «/ba ozAlidDir 


1160 


0.1U3 


0.166 


96.9 


0.145 


0.1*9 


0.002 


0.003 


Jl*«io 


B&a ttsS*Q. usEUa iHga oatvttla oitAIicOit 


i*0 


0,146 


0.171 


98.4 


0.147 


0.174 


0.001 


0.003 


xmrnu 


B9a u^Ttx usBfe iHga «eJha oiaAlid0i T 


460 


0.144 


0.153 


97.8 


0.145 


0.156 


0.001 


0.003 


nnm\z 


Sha ueSfai jj«£Ua il^gn. eeaftla oaaAlid&iT 


460 


0.143 


0.13A 


99.0 


0.145 


0.141 


0.002 


0.003 


HSSH13 


Ifaa *#s£hx lisBla 1MB* wMVi oasAli<£vr 


460 


0.143 


0,118 


96.9 


0.144 


0.121 


0.001 


0.003 


*tt«M4 


8&a usSfra. W&la. iHsAlio&vr 


460 


0.145 


0.104 


95-5 


0.146 


0.106 


0.001 


0.002 


fttt#l15 


tea sSro nSla iHga »rs*ha oswAlndOiv 


455 


0.144 


0.202 


97.9 


0.146 


0.206 


0.002 


0.004 
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N o. 


* ft * * « 


(») 


ftttftBt 

«a» 


a*ftBt®2 

«2)-<D) 


**-*«* 


« * ft 


(no) 


a*ftfltj&<a» 


X 


7 


X * 


7 * 


a x 


A 7 


JEfcflM6 


BBn. sSTa iJSUa iH&i w^Ta o*A1ic0it 


«55 


0.144 


0.179 


99; 1 


0.146 


0.183 


0.002 


0,004 






1*55 


0.144 


0. 1 65 


98.5 


0.145 


0.168 


0.OO1 


0.003 




B&a bSTq. hBJq iHga ee^taa oiaAlicft? 


455 


0.145 


0.149 


97.9 


0.147 


0.152 


0.002 


0.003 


2ftJtiflM9 


Eba sStq, *EUa iHga swJfoa oo*A1ic£it 


455 


0.145 


0.13U 


97.2 


0.146 


0.136 


0.001 


0.002 


nun zo 


BBn sS^a. uSlkx iHga wzHla 003AI10O17 


455 


0.146 


0.11 


98.4 


0.148 


0.113 


0.002 


0.003 


^ tti tM 11 




.460 


0.145 


0.102 


96.9 


0.147 


0.104 


o.oo* 


0..002 




Ifea sSr\i 6&Ua iHga or^ha ossAIicOit 


460 


0.147 


0.214 


97.5 - 


0.148 


0.216 


0,001 


0.002 




Eba sSTa «&la iHga <*Hia aaAlidOir 


460 


0.147 


6.203 


98.2 


0.146 


0.205 


0.001 


0.002 


ftftflH 


Bfla sSTa cBUa iMga seafra oi7A1ic0it 


450 


0.147 


0. 1 B7 


97.9 


0.148 


0.189 


0.001 


0.002 


*JM125 


B9a 3&\x «B0a iHga s^fea oi»A1^c0it 


460 


0,14fl 


0.172 


97.8 


0.149 


0.174 


0.001 


O.002 


*ft*26 


B&a sSTa eBUa i^ga moHVji oooAIicAit 


460 


0.147 


0.156 


97.2 


0.1 48 


0.158 


0.001 


0.002 


* 11*27 


Baa gSra J^Ja iM&x ohsAIkOit 


460 


0.146 


0.137 


97.6 


0.147 


0.139 


0.001 


0.002 






460 


0.146 


0.128 


97.1 


0.147 


0.13 


0.001 


0.002 


ftttff 1 


B&a «Sfa sBUa i^Sa seHka. azAlid^i-r 


450 


0.144 


0.153 


85.5 


0.145 


0.155 


0.001 


0.002 



[0034] (HJ&0IJ29) mm\l<7)Eu*\ Mn 1 ' 

(Bao.4 Sro.s Eut.i M 
go. 96 M no. 02 A 1 10 On) £3 0. 6ttt%fc, ffl/fi; 
*S*Yi.92Eo.o8 03 T*ftYOX*feJ63tlbtt**3 
7. 2MS%, fflB£5e*<Lao.55Ceo.3oTbo.i 5 PO 
4 T-ft«LAP»fe«JK»Jt*«:3 2. 2mS%£, ft 

t&itdk. m®nm;X'mmm9cD. ejass 000^50 



»K-C*ft3aMWl*9Vr(FL20S) SrlBSL-fc. 

V70)9>733ll* lOOi: L^B#<0ffl 
WffiT" 9 9 . 5 T* 0 , t ft, ¥^«fett*6»R a li 9 
0. lTfcofc (*3) . 

[0035] ( ARM 2 ) nat0t&>tz. %mmt 
iznimmm 1 ^fffe^Temcfu-utw i«e u 

v">A7/US>««#fe»3ttS3e* ( B ao. 6 S ro. 3 
Euo.i Mgo. 9sMno. 02A I10O17) ^-fe^ 



1 1 

0J2 9tt3»*^?yTfclTOC=LTJ£K0l2*>3« 
wmtvvr (FL20S) SrSSiDt. int. Hit 

2 9 mfmm 2 co 3 m&mtj vmmmmzn 

[0036] (HWJ30-56) ifc. 2M2-2 



8^£#fi?BftS». Htt«2 9-CfflV^fcLAP»fe* 



(7) 1WB2 00 0-1 0 9826 

1 2 

* mmfamt y o xsteajts*** 2 

{±. IOtW2 9<0ffit5>rri:H«t:LTS*tffl3 0- 

ft»R a £ LT* 3 fc* Lfc . 
[0037] 
[#3] 
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32.2 


99.5 


90.1 


*tfcfl30 
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36.9 


33.8 


100.4 


90.4 




28-3 


36.1 


35.6 


100.7 


90.4 




27.3 


^.2 


37.5 


101.0 


89.9 


*IW!33 


26.1 


314.2 


39.7 


101.3 


89.2 
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39.5 


40.5 


101.0 


88-7 
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32.4 


39.4 


28.2 


99.1 


89.5 




31.1 


37.8 


31.1 


100.0 


89.6 




30.1 


37.0 


32.9 1 


100.3 


89.9 


*»fl38 


28.9 


36.1 


35.0 


100.9 


89.9 


**W39 


28.0 


35.1 


36.9 


100.9 


89.5 


£fc«40 


26.9 


3U-U 


38.7 


101.4 


89.2 


**W*1 


25.6 


33-5 


U0.9 


101.9 


88.3 


*&W2 


24.7 


32.9 


U2.* 


102.0 


87.6 


£fcW43 


31.4 


38.5 


30.1 


99.4 


89.8 


MP 


30.0 


36.9 


33.1 


99.8 


89.7 


MMW5 


28.8 


36.2 


35.0 


100.4 


89.7 




27-9 


35.3 


36.8 


100.6 


89.4 


£fc«47 


26.7 


34.6 


38.7 


101.3 


88.9 


*fr«U8 


25.7 


334 


40.9 


101.2 


87.8 




25.1 


33.0 


41.9 


101.5 


87.3 


JOIM50 


32.6 


39.0 


28.4 


99-0 


89.7 




314 


38.H 


30.2 


99.6 


90.2 




30.4 


37.U 


32.2 


100.0 


90.6 




29.3 


36.6 


34.1 


100.3 


90.9 


%wm 


28.0 


35-8 


36.2 


100.9 


90.7 


mm* 


26.8 


34.8 


38.4 


101 .4 


90.2 




26.fi 


34.3 


39.3 


101.3 


89.8 




26.6 


35.6 


37.8 


100.0 


88.6 



[0 0 38] *3 ##PJ*>»*7 
VT 2 9-5 6) \t, Rti-nt-^aiJgO 40 

x, %mmimtx\ f-mm&sm. <Ra) «i 

fett^sc < r a ) MmmTitmw ±.lx& 9 wt 
mz$mm 0-3 4&t/mmm 

6—4 0&tf#SJIW4 5-4 TSC^mm5 2-5 6(0 
mft? >Tteit®m2 >7t it® LX, ftHSfc 

XTwmmmwt t tzto±.ixts o . setts i 

[00 39] «+*C{i«wUTV^V^. 5Ofc««50 



^29-56 wa*? y niifcjRM 2 teit^T $*T£*Tfc 
xmv&i-itit&gztix^&ztfimgztLti. iti 

t><D*X'i> . tt(C%ftffl 2 9-3 3AT/mmm3 6-4 
1 &tflU&fcffl4 4 -4 8&t/»fiW 5 1-55 <038C5 

vTMi*n&m$&<v&M<r>8.^ Mtimm 2 atxn 

SfeCT 3 4 , WSCT3 5. HJSM4 2. SSifc0iJ4 3, ISJS 
W4 9. HJS0I5 0. m&M5 6CO%%7>7lZitK± 
X-hitz. 

[0040] (mmsisA, mm3) $^tn 

JSMl-2 8&tfitKW 1 tf>##ftjfe3fcibfe*. YOX 

*4 tcieoun:Mifca&UT**ift&aji6**awie 



1 3 



LT, |^5 7^84JUttH8W3<>X fcSl£6 5 0 
0Kc7)3^^7y7- (FL20S) £181 Uc. .1 



(8) W^2 0 0 0-l 0 9 826 

1 4 

(mm) axwmi&mm (Ra) sraos 

[004 1] 
1^4] 







it jr 












5IJfiflf 1 j 41 .4 


YOX 


32.6 


LAP 


26.0 


99.3 


90.2 




* 2 139.6 


tt 
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81.5 




* 6 135.2 


tt . 


37.5 


tt 


37-3 


101 .4 


90.9 
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tr 
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* 10 j39.1 


tt 


31.2 


* 


29.7 


101.2 


90.9 




* 11 j 37.9 


tt 


29.7 


ft 


32.4 


101 .2 


91.5 




" 12 i 36.5 


tt 


28.7 


tt 


34.8 


101 .8 


91.4 


vtrffr earn 


*■ 13 i 34.8 


ft 


27.6 


tt 


37.6 


102.5 


90.5 




» 1U ; 33.6 


tt 


26.7 


tt 


39.7 


1Q2.7 


89.4 


XWW71 


" 15 j U2.U 


tt 


34.4 


ft 


23.2 


99.2 


88.1 




* 16 j U0-5 


tt 


32.2 


tt 


27.3 


100.0 


90.2 




* 17 ! 39-1 


tt 


31.2 


tt 


29.7 


100.6 


90.9 




» 18 j 37.9 


tt 


29-9 


tt 


32.2 


. 100.8 


91.5 


BKW75 


" 19 j 36.3 


tt 


29.0 


tt 


3U.7 


101.7 


91.2 


*fc«76 


* 20 f 34.9 


tt 


27.2 


ft 


37.9 


101.7 


89.9 




* 21 j 34.2 


tt 


26.7 


tt 


39.1 


102.1 


89.1 


*lfi«78 


" 22 I 4U«0 


» 


35.0 


ft 


21.0 


98.7 


57-4 




" 23!«2.5 


ft 


34.2 


ft 


23.3 


99.6 


88.9 




* 2ft I 41.1 


tt 


32.B 


ft 


26.1 


10O.0 


90.6 


*»«81 


" 25 j 39.7 


tt 


31.7 


it 


2S.6 


100.5 


91.8 


£ttfl82 


" 26 : 38.0 


tt 


30.6 


tt 


314 


101 .2 


92.5 


mm 


* 27 | 36.4 


ft 


29.3 


tt 


34.3 


101 .9 


92.6 




" 28! 35,9 


ft 


28.5 


tt 


135.6 


101.8 


92.1 


JttftfV 2 


JttM 1136.2 


ft 


30.2 


tt 


133.6 


100.0 


89.9 



[0042] *4*&9fc*&j: o fcs *mm%5 
yr (HilM57~84 ) li. ®tJ.-vWJ>.mm 
itmmzm i fzMtm 3 mm yrtim l 
Ts %mmimtz\ t^ym&mm (Ra)# 

fettfllS (Ra) MUm^nbOT. ^BfcMftLhLT 40 
l/mm6 5-6 9&VMm7 2-7 630/290X8 

C0043] (njfeW85. tmm4) mamikm 

fcUT, SOtM8 5«#fea«* (Bao.3 Sro.s E 
uo.2Mgo. 98Mno. 02 A 1 10O17 ) M/)kMW4<Wfr 
fe£3!£tt(Bao.7 Sro.i Euj.i M go. gee Mn 
o.ou Al.oOn) fcSi&Ui. £«J:-3fcl/C»fc3S*» 



•«i£M8 5S.lXi:fc^j4(7)»^3tMM, l&ftt-? 
aVJBtfeK© (x, y) *«5te*Lfc. 

[ o o 4 4 1 at. $ftM8 sow^^&trttaw 
4o«6«*«! <i»E9t3ef«ajs. 

L A P«fs«3l£*k > * 6 Cift L fcffl^W^Tffl* LT 
S^gftttSNK U Hil0"J2 9 b HtKfc: IX Wm8 
5 &tflt«W4 fi0S3t*lCOV >T . &iMJ£ 5 0 0 0K. 

FL2osff)3®.m?mm%?yTt:mit:. # 

«3t*Offl-6#te- («M%) . IHtl«7yr^] 
«85tm a^T^jRfiflMR (Ra) Srij^L. 

[004 5] 
1^5] 



(9) ^2000-1 09826 

15 16 





W ft ft * 






* 


No. 


* * # m £ 




*AftKA 






(no) 




y 




Baa sSrtx sBia J4&x azAl^ 7 


460 


0.112 


0.222 


it«W 3 


&a tS^ol zBlia jtfga mfta on*Ali<£i-r 


455 


0.H2 


0.169 



[0046] * * [H6] 



No. 








am** 


tt* 

CR a ) 










*5fc*32.2 


yox 

39. tt 


LAP 

2B.-U 


100.3 


92.! 


JtttW 3 




YOX 
35-9 


LAP 

36.1 


100.0 


89.1 



[0047] $<6frt>Wt>fr%£ o Iz. mm8 5 jKRfi, **W?ao9 ^j^+flJBfefetfEEfl: 

[0 048] 20 %Wmizm;cr>7)lJ]V±W')\s^W&%dffi*2 

imimm} *wm. ±.mmi$.zmt&ti <r 53. in memMTttuzwnit**? vtvz 

S VW%m,mz®KX 2 5 3. 7 n m OgftircMljS [02] *#^iJtf>«J*<07/U;!r U ±»7 A< S Vlffi 

i«3CO t-^ffllt***«*llltc»lil U 3 £i=4 6 0 2 5 3. 7 n m Whl|Tffl)eL^B#W^^^ WW* 

-6 0 0nm£T)|&^JgA { ±§<^l»tOT\ «ft3tt ^LfcHT-ft*. 



[01] 





F^-A(##) 4H001 CA07 XA08 XA12 XA13 XA38 
XA56 YA25 YA63 
5C043 AA01 AA02 AA03 AA05 CC08 
DD28 EA19 EB04 EC20 



